High energy hadmn collider operation requires accurate measurements of the beta functions and phase advances, to check the linear optics and to locate gradient errors. During the RHIC 2003 run, two AC dipoles with vertical and horizontal magnetic field [ I ] were used to measure the linear optics at storage and at injection energies. The two AC dipoles are set up to adiabatically induce sizable coherent oscillations at a frequency close to the betatron frquencies. The beta functions and phase advances are then calculated from the 1024 turn-by-turn measurements available from all the RHIC BPMs (Beam Position Monitors). Because the coherent excitation is adiabatic, the beam emittance is preserved after the measurement. The algorithm is discussed in this paper, and experimental results are presented.
INTRODUCTION
During both the RHIC N 2003 deuteron-Au mn and polarized proton run, p' = l rn optics were used to maximize the luminosity. A set of beta function measurements were canied out by using the two RHIC AC dipoles to check the linear optics.
In linear accelerator, an AC dipole can be used to adiabatically generate a sustained transverse coherent oscillation without sacrificing the beam emittance [Z]. The driven coherent oscillation at location s is given by where z(s) is the transverse coherent oscillation amplitude at location s, Bp is the magnetic rigidity, B,L is the amplitude of the integrated AC dipole oscillating field strength, $(s) is the phase at location s, P(s) is the betatron function at location s, i is the turn number, and pa is the betatron function at the AC dipole. 6 is the separation between the intrinsic betatron tune v, and the AC dipole tune U,,,.
(2)
U , = -, where fm is the AC dipole oscillation frequency and f?,.
is the beam revolution frequency. Hence, the ratio of the square mot beta functions at two different locations is equal -fm fie" In general, the transverse oscillation at two different locations s1 and s2 is given by 
RHIC LINEAR OFI'ICS MEASUREMENT
In RHIC, transverse coherent betatron oscillations were adiabatically excited by the horizontal (or vertical) AC dipole. The amplitude of the AC dipole magnetic field was ramped up in 10, OOO turns. It was then kept at constant for 2,000 turns for one to take the tun-by-tun beam position data and then ramped down to zero in another 10,ooO tums. Since the coherent oscillation was adiabatically excited, the frequency specuum of this driven oscillation is measured phase advances and beta functions from the predicted value is about 126 in the an: area and larger in the interaction area.
In order to provide enough aperture around the RHIC beam abort area at injection, a lattice with p ' = 10 m at all IPS was used at injection. At storage energy, a lattice of 2 m 
CONCLUSION
The horizontal and vertical AC dipole magnets were commissioned during the RHIC FY 2003 run to measure the beta functions and phase advances at injection as well as at store. Several measurements were done in both Blue ring and Yellow ring to confirm the beta functions at the RHIC interaction point of lattices with different 13' lattices. Figure 3: The bottom plot is the schematic layout of dipoles in the RHlC lattice. The stars in the middle plot and top plot are the differences of the measured horizontal beta functions and the beta functions in the model normalized of the predicted beta functions at all the available yellow BPMs measured at RHIC Au storage energy and injection energy.
